Continuous variables are expressed as mean ± standard deviation. The mean age of the patients with and without vitamin D deficiency was compared using the MannWhitney U test. Categorical data were analyzed using the Pearson chi-square test. Serum 25(OH) vitamin D level was analyzed using a 2 × 2 [group (patients with vitamin D deficiency and patients without vitamin D deficiency) × sex (male and female)] ANOVA model appropriate for general linear model univariate variance analysis. Multivariate binary logistics regression analysis was performed to determine risk factors for vitamin D deficiency. The P-value for a factor to be included in the regression model was 0.05 using the forward conditional method, and the P-value for exclusion was 0.1. Suitability of the regression model was reviewed with the Hosmer-Lemeshow test. The regression model was considered statistically suitable if the P-value found with the Hosmer-Lemeshow test was <0.05 (4) . The 95% confidence intervals were calculated for the odds ratios. Wald statistical analysis was conducted to determine the significance of coefficient B. P < 0.05 was considered significant. SPSS 10.0 (SPSS Inc., Chicago, IL, USA) was used for analyses.
Results
A total of 11,029 (73.9%) patients had vitamin D deficiency. Vitamin D deficiency was more common among females and younger patients ( Table 1 ). The mean serum 25(OH) vitamin D level was lower in females and patients with vitamin D deficiency. For serum 25(OH) vitamin D, a group effect (F: 10,636.9, df: 1, P < 0.0001) and group-bysex interaction were found (F: 5321.9, df: 1, P < 0.0001) ( Table 2 ).
The peak prevalence for vitamin D deficiency was in March during the year and the lowest level occurred in August (chi-square: 80.39, df: 11, P < 0.0001; Figure) .
The binary logistics regression analysis revealed that sex, age, and the month during which vitamin D deficiency was observed were important predictors (risk factor) of a low 25(OH) vitamin D level (Nagelkerke R 2 = 0.048, Hosmer-Lemeshow test P = 0.123). The risk of 25(OH) vitamin D deficiency was 1.74-times higher among females than among males, and risk peaked during March (Table 3) . Age data are expressed as arithmetic mean ± standard deviation. Age data are expressed as arithmetic mean ± standard deviation (number of cases). 
Discussion
Vitamin D is an important factor regulating musculoskeletal functions (1, 2) . We determined the vitamin D deficiency rate among patients suffering from widespread musculoskeletal pain. As a result, vitamin D deficiency was common among patients with widespread musculoskeletal pain. The risk of vitamin D deficiency was particularly high during spring and among female patients. Hovsepian et al. reported that the prevalence of vitamin D deficiency is high (50.8%) among the adult population consulting the hospital for routine check-ups. In this study, the prevalence of vitamin D deficiency was even higher (73.9%).
Serum 25(OH) vitamin D levels vary depending on the season and peak during summer months (5, 6) . The latitudinal position of a country is the most important factor impacting seasonal changes in vitamin D levels. The sun's rays hit the earth at an oblique angle during November-February in countries located north of the 37th parallel; thus, they are mostly absorbed by the ozone layer. As fewer UVB rays reach the earth's surface during winter, those who live north of the 37th parallel have a higher predisposition to vitamin D deficiency (1, 7) . The latitude of Iran is 36°00′N and no seasonally significant changes in serum vitamin D levels have been observed in Iran (8) . However, vitamin D deficiency is common during winter and spring in Denmark, which is located at 56°00′N (5). Turkey is situated at 39°57′N, which is between Iran and Denmark. According to our results, vitamin D deficiency is most common during the month of March.
Vitamin D deficiency is more prevalent among females and younger individuals (5, 8, 9) , which is consistent with our results. An important reason why vitamin D deficiency is more prevalent in this population may be that their activities outdoors are limited because individuals living in modern urban areas are obliged to reside in flats rather than single detached houses with gardens. Similarly, modern working life forces people to stay indoors 10-12 h/ day. The textile industry is relatively well developed in the area near the hospital where this research was conducted, and employees in those textile facilities are mainly younger females. The increased risk of vitamin D deficiency may be due to their remaining in closed spaces and being unable to adequately sunbathe.
Another reason why vitamin D deficiency is more prevalent among younger females may be that the use of vitamin D supplements is more common among the older population as a measure against osteoporosis or as part of osteoporosis treatment.
Our results suggest that vitamin D deficiency is a common problem in patients, particularly females, with musculoskeletal pain. Thus, vitamin D deficiency should be considered in patients who complain of widespread musculoskeletal pain. Some preventive measures, such as adequate sunbathing, can be recommended to patients who have widespread musculoskeletal pain associated with vitamin D deficiency.
